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CS7) [^$f^iS^®4gii] 

tc. 1 [aJlil±®WSi»^/SjV:^SC^0fiStc J: ») HfBi/N- 



2 



3 

*5Sfrfe$ij^tcBB § ^ , if ^ 3 Oct s^cDD^ffi, 

M-r ^ c i ^i^^i r «.ff *^ 1 msLoy^m, 
[s«*si 0] tiiii^cDBjgiM^efaotssstci^iETS 

imnzmi 3} Hi|iB3i£«!Si*J^3t«-f a^MiCffi 
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20 Sfci{>0:eiS*sJ:afSiaKli8'r5fc©r»5. 3 6{cf¥ 
^tjffll^rt: h©BJl»IS:WS©te+a*Jj:iy£3giH«:^jfc3 

j^mmmms&imu (b) ^»)=&^K-rci*s»]6n-c 

t-^^o Hffl»rt^©^ffiBfitSfc{S|gF*3(ceaL/-Ct,iS 
30 S|;^©^jl:{i:?!*-rs#^c^^O:r#©JS^t?tt^i:t,». b h 

t h:0SrSlli)LJ:5<!:rS<bt<!:BSSgiCfcWadg3aB# 

■>-) " iltfan-Sl^^^rig^TS. C©t^^tajRA©l^ 
^©^^flf>BM«*Sffl^©5iJ«ift©*feffl«l^lffl{C^ h 

mpi^imr^, Mf^©i#3^©4a^w^3«tcj;o 

^M©fg14-i*.iLJgR|jt»5jin-5 (Sfcttiltr) . m 
ff^;{(S3 -4 l^ia«±©l^fgi:^i&mW5»^, i 0 tolf 

ai> (fis^-c. 24.3~25.ofltr^) ®-e, 

50 ©if5?fOKa*s. mA>6S'^©mfJ:DfeHirc*-5. 
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mmnwitj:*)m\,mm^^m7-r^m^ici>:s, (ip 

^Sti^o 10 
@M:»^^=&7:00- 8:00iLfci#. 3:OO~7:O0C!>^|8 

inburq, "circadian Rhythm Amplitude and Individual 
/>bnity to Ad.lust to Shift Work" Ergonomics , Vol . 

21 (1978) pp.763- 766#M] » 112 ©i^^afSifj^X^r 

T-/X^ — 6 (CA.Czeisler) "Rotating aiift W&rk 
Schedule That Disrupt Sleep Are Improved by Appiyi 
nq Circadian Principles" Science Vol.210 (1980) p 
P.1264-1276#M] , 

mir?,L mt>nhmmmm v tc§m hm>m'^iic\im so 
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iBraW'^-X^-:^7-©firtBj5m^B#F^fCtgjl (adva 

nee) ^ij^\.^nf^^m.ti^mi^n^. ^tis-c 
tiii B ja»j^- X ^ - *-©m:^*3jn'^i t r 

<,='SC<!:^^lg?T?.t>©-C*^. C:©Ci*SJgi&SCCO 

c^-c^^ s ntri* s 0 *© ^ fcftiiSi :^© @:l«&©ii 

M^tf, ElBS{ita©aS«;j:S:T:B^'^^6nTt» 
So S^tc. F»9^©BJgSliiJ1-ai4©ffiSl)-fl:.ilSJra© 
^^(ci:-^r*S«©S^©^, Mit«S?Sffl*ig| 

±12© B iiXSi^X f- A©etate J: iy^tgiJiJcfc W SMS 
S i !,» ^ is ^ ^cSa-C-^n 6©^B*fflM&4>©iSS 

f&©w^*»3fe*fflt,>-cfc ^©fi[^a^'>:7 h uri^ 
^©jssgiii:si5]iii5ti:s^iaiJ&f3»^ct,\ WW?? 

ins, -e©j;^^c. iEffi:^)^-^W^^cBS»JfeJ;o'Ji«i 

l7J«|M:fcWST^S&!BS©BS»!K^Sf-rS!^^®flliS»© 
J\X^>{fX (Hastings) fc 
— " (Sweeney) . t^^ — -fe^ (DeCourse 
y) *JJ:0't* -;»7-> K »J (Pittendrigh) StCj;-^ 



C4) 
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(Czeisler) . Chronotherapy: "ffiBEfetSOjljtifC J: S 

1(1981) . ppi-2i#Bs. u^-re, (Lewy) . "misim. 

©ffiffl : ft^iJlS^ft^" Psvchopharmacoloqv Bulleti 
13^. No. 3 (0383) . ppl-21#M,> PRCtt. 

Hfs-ctt> 24mm<omimm^miBic "v-^v h- -r 10 

A ^ - ^ fctizei tpebers) T^hm^^ tifciKmOA 

(desynchronlzed nave fonn educa 
tion) tmfFt^ [:^hU0-y':f (S.H.Stroqatz. TTie 
Mathematical Structura of Human Sleep— Wake Cyle.L 
ectural Notes in Biomathematics No. 69 , Heiderberq, 
FRG:Springer-Verq,198^.^] , C©^S(DSgjlttB 

tiifih. ^<owm^^x:^mmM<r>itifo<o i - 2 fjE^ 

<Dimm^<Dm.WMn (education) ^(C^A$nfcfi[ 

(30- 60B) (ommMmcDf^ic^fLhufd'm.mm. 

^K. U'y^e. (Lewy) tiiS^feSSHil (.ISQOJVvf 
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") <tL/rffltiSCi«:IS;^fc tP-y-f^, "iratiGdiat 
e and Delayed Effects of Bright Liqht on Human Mel 
atxmin Production :aiifting' Dawn' and "Dusk* Shifts 
the Dim Liqht Melatonin Onset", Annals New York A 

cademy of Sciences , 1385, pp253-5^M] , \jf>^\j 

>pBj«fei5: « i'^ < (omSifi'M^xi, tc. —mtc 1 WtSi 

"^<Dtnmm^misj:UBmmmuiyy bnm" . scie 

nee . 235S. pp352-3S4 (1987> ] . {Honma, 

K.) , !^>'^ (Honina.S.) *Jcf:D'*'7if (Wada,T.) , 

^WSC^Stbfc:!- 9 htCj:Slll^",3.Phvsol .Soc.3a 
p.Vo7.48. p415 (1986) **>#J|g. 

^«c«^^$nft:i»twra'N®aiSKj:-:>rb fch^ss 

T^) ©ffi;^ (T-? h) (D{4tBfeJ:D=ll*i5:iBS 

^:fjmi3:i^i>citm^bnt£i^>i>(Dx$,i>fc, se-p-c, :^ 
mA<Dsm.m^it. ifMtcHsisnfc, p3# (^^>^^- 
'^>->3>) mmcM'r?>Bmm<Dmw^nmt^^m 

r^mcD, m^v< itmmm(Dmm tmmv tcmmm<o 

sfccrdb^, mm. A.0^m.(Dmm^iciii^x. ^^a 
^<Dmmxmm$tift.ty^h<Dizif^. ^^^mat 
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BS6-rK::i:a«fSgfcs>ifcji>«cKii«i*iij!ni-rs i J: 

IIM±, fl&t£:S5Sf;£Stit-£:<!:i5:<ffl^K:^{tS-ttSC 
CiJ&SrtS. 50 
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mL. n^$infcm&(DBmm<D^tbmifi^tifcmm 

ntft^^mt. mmic^m^m<oBmmmmt}=^ 

micmt^ii^, c©»[s®Pitt, \m^^^^m^m 

"^tc^^mm-s.. w^mo>Bmm^mm.<DW^v:.mt^ 
'it?>:mx$>^x. mt^<om&<oBmm(omLm^n 
mv. »m^ntcm&(DBmm(D'?it>mn^tifcms 

M-rs. »mtmm^<DBmm^y r>'7'r-^ 
-jKDSki^yfm^o^m^ uxm^itr^cticj: ^3^^& 

^^y^mv&'^x. m^<om&<DBmm<DmE.m^m 

©i9rM©i^;,^tcffl2{c^^t3ns, »SSiiga> 

M.mmmic^mcm^^'^?>:^mx^-^x. m^mcoM 
^UL. ■^tnc^iom.^m<DBmm<Dmm^mz^'ii^ 
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tt«T^ J; ^ ^gt^^KfcaM 3 tifc^sCf t^m. ^J>* 

•So 

m^mw~(DWjm (203) oraj&s!¥B*Jcfco'3 

KLT¥i^ftL/fc. *i^f^^*-if-JHra*sJ:?>'!*l*B 
SWSCJ^ia (3>j:^5r> hJl/-g=->) jcfct^^H^Rg 

■r. 

So 

m 7 EC* 4 ACD?!S!^^©3 r ftjSi ^» i(DJ:b 

•^-Xj*-*-<D "^pvx'f^*'" :^pJffgi?5:-5)^cCi 
'fr^To 50 
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» 8 S EJI^ffl KM-r S*DlS6& L tc 1 o©B»^riS U 

^'eiS-ma>'^■ 5^ s. 
0 9 ^©±:^>'^•* jPS^i^cs Bfffi^m^atc J: o r ^ 

J&ECPStBiSglSCDJIJDjS^^T. 
|gin@ttBj3fe {7,ooo-i2,ooo;i'5'X) {c2-7S^ 

* 7*p f 5 n/c. 1^76'^© 2-7 ustcstr 

^i3a«Bj^icM-r2.l5^{e:*>ntSfitai^7 h©:^t 

||l6a«ECFfii#i35Si^L'-Cl*"5ig|&# <^©3>X 

^> ^;^-g^>3r*^:ia^'•7r'Km70«Ta©^^•*J^ 
^i7a«mi6ia© 7 - ^ > ^ 1/ i^iSKi - wm.nm^ 

C i 5 X - 3f T A-C A S. 
©X -Jr*? -Jl/©0&M-C* S. 

1123® Hj^fc J: o r HiiS/iitsa 5? 5 > 
Biiil Ufc BJSW&^SS-r S/cSi){CB:$'^©W^*ffit,» 

©3;u3^yji' y XA©fetagj^^m-riat?AS. 
m23B«ift|!tSfEtf©^ll!^©vX5»":;^o ^7 h-Cft 

^24B«m23a©aiiJgtrS<&^^eit Ufc ^>©-c* 
||25®t±/h3i,>&*BBiiii (1^)3 B#^) ^a)S-rSfci6 

©X^^a-;l/©liM (OftM) f 4>S. 
^260 ffi!Bfeffl®5£lS<elSf©M*l^© BJiJffl-i" X 

^ - * - ©{4tl*s$tj 3 B^Kfirit 1/ r t » S C i ^^t- iS^ 
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^3mitm2mmWiO:,m7^<Dm7^'!f (travel lo 

10 

msmimm. i^^yA h*:^) misb < t ) tjjccjfts 

S&MI^A (t) ^^iJMtc. fcJ:c^'-^{c^^/•cHri& 
■To 

i^dt-Bmrnkmom^^ oxm-t. 20 
ii-c^«>?cS5ra, ?g5E^3afflL. W3;L/<ttH§ (^^:.tl) 
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( T s ) {^(ommomm ( r x ) ^ ^>gi,o ©aira 

fc6-rJ:^r*€> [•^/T-^X?-^ (c.A.Czeisler) . 

"sleep DEpriviation in constant Lic^t Pliase Advan 
ce Shifts and Shortens the Ferr— Running Period o 
f the Human Circadian Timing System" Sleep Resear 
di Voluniel4p.252. (HtMnna.K.) . 

(Honma.S.) , "7 3^ (Wada.T.) " Phase Dependant Res 
ponses of Hunan Circadian Rhythms to a Bright Pul 
s: Experiments in a Temporal Isolation Unit" 3.Phv 
5o1.Soc.3ap. Vol.48, p. 416 (1986) #M] , 

amm^uu- it -icm^tns^=s:n^r?>f cubic, m 
mm^Wi'&ti>, ^omm^m\.^x. ^i^<f>m^^im 

m<D "m" fccfco* "w <Dm-%^^\i)i>mf(mmthx 

w&\tLn^-im-^y^^^, c<DimmmhXBmm 
n.<omtnm<Dnm.. i6Xx>iEmj:B^wM&y'—^^ 



15 

-Cleft:. 

ji'^xaf-7*-v-^ ^t?^ufc (mis. ii8ia*sj; 

C^^O^-C*^) »liffBtr(Dfiffi*sJ;0'tgits=5:1fg54f 
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24B#ffl®^Hit«}KS^^<5>;^3^>s:^^y'?Al5o^ng. 

©S'M : a6£>'Jc^KKJH^K-ceEft]©te©*ffi. KJ:-? 

A©^ifi^tf#U. 3 6iCBJaKSaffi©v-;«7-iLr 

i^ijf^ Ul^o t/-^'?^ (Brown) , Sleep Research Vo 
1.14,p.90#M. 

6> •en6©siii©^<«:5^4DL'ri*fc©}3:. aiotcai 

BBS}W-^->^Jf-;!7-©S/l^^it*iE^«tC^i^L}£?!SK: 

fi^)JcmS6n-rt,»^cii©-c. f(*i©liii^tt. 3^^H^©4o 
B$rig©=i>xif>hJi>-?->-C'«5t«3nfc, ij>^i<i 

©, ii>fe < i l> 1 SiF^^S tc\tV2^ 3 > 5? > h ji/ 



17 

3 > X > h - 5^ > ii:Brf<Dii5i^#©fga6tc^-r -s— B# 

Ct*iM*Uti. C<Z>j:^{cLr. ie^ia<b(ri^jSl*=i 20 
> X 3? > h ji/- 5=- > *>^ig 5 ti ^ . ( S/h©f?mK;2x6 

»3 , W&<Dm%^-y-y h ifftt^fsjt-r SO: ^ tcii-iii-r s c 

mf©MSM© B ^ — i 3 > X ^ > h /l- - 9^ > 
©H^fCJ{2SILft:-?^-^rt©i:h^4i:J;i3. SS^SnfcU 

S©»^{c§^-C* S C i A^^A^ S : © J: ^ fj:SiS& 

'i*ia';xA©F«3ifiS^:fcii^fiitii)isa!iiiiai^s-tis so 
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(c©S©±:^/N-*jl/Aiia«K:) ciJca:?), rt&B 

x±.isicmm\jfc. B. L. D. s»^n-en. =3>x 

ir> h;i/-^>{cA'5ia©^A. SA. 

vi^^mrr, /N-^^i/Airirfta (N = 29) : /^•;^^;l'B:3E 

SSS«3KS (N = 27) : -'^**;^C=JfiLS^;L■^yJ^ (n = 

23) : /^*4<.J^D:J^M (N = 28) : -'^'^^JbEik hJjSS^Jl' 

: *^J:!:lt-'^■4^J^F:^li©aKr (N=i8) . T'-df^^ 

wm^oy^mi^nmnf^ (rw) icKLr^Jsitu. 

^3@i|iim©^r:/P-y hUfco 36tC> #Jn (en 

train) B (vxi'sn/iiy XA) i-7Xi? snrti^c 
1,^=1 >x > F JW- 5^ ©tb^^Safc-r S/cai) 

^fiCWaXmiyfc, ll3E©fli<7©tjfe®l#©3>x^J> 

TSSStc-scurfcf]. m-©Mil^{ciSfrssa»-?'- 

A^|gt©ISli^«*sgtifltja:i:iii^H©i^i.5 

± LOB^fgrnTCCF^^f^SCg/jNttf;:^ ofc. 

^ ^C^^©MM«(CM L/T|3I«{(:«W1: L/fcf^" 

>i!ia4itci!l^LA:^*ia'; XA©Miti3!»siSf^«-c®(,>{: 

^carfra^^L- ; ll3^^•^;^»elS{4^i©^i5^?Et^ 

AA<DWm.^U^. ®^7]©B©0800^{C3>X^^> h 

^«tir. 3>x4?> h^i'-9^>iaj!^Bir <2oo©2£Wj) © 
07EI©^4/^'*J^tc»^A©^^^c3T^^^^a:/a 



CIO) 

h 202. 21043<fc i:f220ttm.-i-?>ftlbiCmmt'f-- H 20 
04. 212*Jj;iy:22rtJpI— -CibS. 

-*-c!:^ili*fc»fitB*iESBfci*3£-r^. c i^s-c 

JSW^-X^-:<7-7t»J^fii214»^fS7=-itya ^» h2 
T^?a?llW206©^BMXa-^"X^ -:;*;-j9J^fiiC>jS 

©3Tft:a^&^-r. c(Dtmmtm. mM^xnmvm 

8:00an(*sio#>»4^iajinr«,i^. CCr)p224{*afr . ^ 

m^—f(Dm222ffihi>mMicmtix{,^^, 

206. 21443j:C>=224tC7j^$tl.5nTi*g^{ia>Xi5f 
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F'f •:/©Ti^3:7 (Aschoff) fc.fcC^'t' x-'i— (Vteve 
r) tsJlDt^^^XOS^^l' (Siffre) (3:, t b©$t< 

©® B© 'J fe:s:^^rd*} J: iy:a^B#H©SH:«is?¥ffi 

c:ne>^fr©— ^et)&RSiS©T-ct*. cn6©';xA© 

^B^mm (free- running) J l««fe«-^iElii{C24l^ 

^8S». ^fflWPglltTtc^6Mlil«©BiliBxfv- 
K©?^^— la (raster diagram) ^^LTC^-S, 81© 

©■c4>4. isa. ^n^n©XTK7"ia i- h-r-s. 

i'X-emfp*#l:t^) 1 -20H-Ctt 0 75^6 7 Bfp^-c 

*fiac^M^». -^ic; h-r©«aB#ta€:7KL, m.u 

BfpBl (!l<y V>y-7:7 -* -taaffi (polvsomnographic r 
ecording) tCjl^TjiJ^) :*:Vi1t^-C^L-Cl>^, 

a©I^raitt«:WLTC»S. ^SiHI^IllKCtt. ^©248? 

M©^rB^Wi©s«>2tfflJKji^L.fc24a#PB?MrBi**-r r a 

ISnj ^rML-rt^-S. Tn B@J ©ii:t^©Bfcot,ir© 

iffRtt. r n H s J m<Dmii>iEm<o24mmmrs(DWAic 

^TCi!{»s-c^S. (i^-^35a©^X5f-0 (IgSSita 

OjRsnff^j&s. n + 1 amxii2mmicj:-z,x-&ict^ 

vhr^. ) t:©J:5(c^xdf-lsl«:j:i3. -i^W?g» 
¥^7br («J$i) ^Wr2.ci©-c#Siafffl5:*K5&i?f 

1 -200^11*. 102{C^1-J;5{C, 24itFB^©m^tJaW 
*S^«©a^»J1^-r i'>iPtt24^KtC rRilB (entraine 

d) J snrcifc. 

2iBg«fItt. (.iot^O. l^o^aj^L, 
m530^fe<i:l*M1^|#tCjffiK$-1±ft:©r. S^tc-e©A© 
5^ a g#©rtiBSJW-^- X ^ -*-©^(c 
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(Dmm^^t^mts: < . 21- 53 b ©M^i^offisti - i^m 

+BS«:i§I«l14-cal:>s> wra-c*r>fc. 24i^ra«fct3fe 

B^rol (midsleep times) ifih^DMmHiCj:*) ^ 2S.mm 
ift'J^Stlft:, 10 

(zeitqeber) KJ; -,T*j^tC 2*1. "T^ 

ncmTJ^'^ic. ^fe?)3ji*3fefl<j«:, isJ:0^H^M. ^ 
-Jbtt. HBRt h{co(,»-r*>W^t?tt>a:l,». 20 

4, C^U-fe-;* hfCj;}). the*, 24B#rBm^^ae«J 1 
B{C:^KWtC}tfI^2nSSill^&^ttCi*s-C&S. th 

(perfonnance) <DMiK4K<f^5^o 30 

b htc*jws^^-24B#raasffi«SB^jtsyxA©^m 

■hS^m^cD^ i) ^NObx fj: i-<DPPH^^tc*j S B ^il V 
-CM ^>?S^7^t 'J -fe F .5 C i «— MfctgJ* 6 ti 
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r^'a Jl/®SS^cSlSS{C<i;»3. AschofffcJrCXKitever 

<D^!Sife#{*^i^st. c CD 1 ffi©i^^{c*iw K> mmcD 
tmm) jh^iB2mmicmm^'\i:?>cti)ix^?>ci:. 

tmmUft. (CA.Czeisler^CD T^feD -HfBS-9--f i^Jl/ 
KJ:Sb FBSMy^CACDpliaft (Entralnment of Hum 
ein Clrcadian Rhythms by Liqht— Dark Cycles) J : B 
ifffi. Photochemistry and Photobioloqy. 34#> 239- 
249H (1981) #M©C:i. ) LJtPt, tKOm^^tUfi^ 

*J ^ a itg^ST ^fceb (ommmifiMi » fc 

mix^ . ^{cjftaii^ae*! i b tc y h tsj^j^^sii 

xM.micBmmim=S:'^y \■x^?>ctti^ithi^l?>, 

(om.^. WM<Dm^yt. isj:umf^eiv§m(Dt^x=s:m 

■5 : 

A.Bj^Rg-^-j^y-^-oaffijfe^to^ sfc* 
m^M.mic^^ii^(citm^^^ytK>i>i'jmxi,^ 

C i *^^M5 100- 30Q}V X©#Mt?*€.lfffl© 

imm^ C©J:^)&:^0 ©iiffl tcMS^^* ^ct 
itmi^ifiX^^. L/JfiftL, 7,000-12, 0(xyl'*';^#ffi© 
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3 a 9 - 2mtsim&.<D&mty y h ti^m. u xum s n 

^ t' 8 B#ra^KiiiB3/Bis>fe^!*t?g««-r s ( c tiw. 

micm^^&micisi^x:mmt3:mm.(Dm^i^^K> mm 
ate, :^io;*;#<j^7 (7.5B#r^) . ^m. am 

m(®-c^3tisj;^'tc, mm<DiH^Bmmmn (ec 
mii^hmm^mv^ K) . iE^<D^fi4 :ioj; ^5 s - 9 
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/c^ativ-;;?- {ECPSS^/jNfcJ;?>*-e©taW) 

-So 

3Tfi:£'JXA©rti^^) tiBM^a-'f^^-f-oa 

JEc6!&t*. (S.Daante j:i>*C.S.PittendnghO TMrli 
tf -5ffiS»«5K:*iW5 B JlW'^-x ^ -;^;-©8ltl»fr :i 
I.fi!!:t@!e^fi^©^S& (A Functional Analysis of Cir 
cadi an Pacemakers in Nocturnal Rodents : II, The Vari 
ability of Phase Response Curves) J , J. Ccmp. Physio 
1.10eS,253-266K (1376) S:#M©£:i) . 

%^y\-<l^-X^^^^n'vS^^m<}M [A.T.WinfreeOT 

he Geometry of Bioloqical Time,X:/y>;*/ 

'y—if (Sprinqer-Verlag) , — 3 — }\-i=f 

)\^}\^if, ,1980,36- 38M,53H*#M] 

*%BB#6©3-3©/\-;l/;^r^p % 

4>?KlSLLt:i»'5> [D.S.Saunders, An Introduction to Bi 
ological Rhythms.T'^ y =*=^- (Blackie) (d^'^J^dT- 
teJ:CJfn>F>) .1977,40- 64H ] , 0My-fe5'h©# 

:ts^ -a:>m%^%si^Tjmm^'im-c^ -set ^sij^ 

Uri^'So SK^1?J^d:£'C^i"©I6t; [T.M.Hobanfc 
JcOfF.M.Sulzraan© rstff4Sg?ffl»!a. 'Jj^lfJKcte 
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i■}?^B^M1l^mBWd(t^t^^M^ , Am. 3. Physiol., 2 

49^,R274-R280H (1985) 3 -V^l^tcStlit^y) icM 

-c* 0 , c mt-fskic^ mmm-cA ( i j&^e 3 i^h 

^iJjSSn^o ±g|3©P$iffll4K. ECP.,„<b#:S3tiS302 
304t?^3n5. 4^|li6:0(XDll#rEg>&rt*BfflR|{iffi 

" X ^ " -<DS/hcDa KKDM^ <DB^<Drsmi»^U 

^m>Bwm^\m.ih(Dmmc 4o 
js^ft^ (PRC) J t^mm£<. ^mmii(r> r±ti,.^, 

tiM. (subiectlve nitwit) J rii. gtUTiESirife-S C 
©^I^^6©Jif V- K©af 5 >d^©a??14?r#ffi(cA 
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*^J©B^■5t,^3t>^^^v^;^©3iffl^3:. ■^<.<DWii>^ 

?&i'© raj 3tefcJ;C^'0KO76O©#fe>'-<>F 

*^/mtCS?;?.fct^df5^ h^^feM [Duro Test Cor 
p.] ^^ffiOfc, flfe©^ilrB> rtMsnrt* 

^bi' S fcB7 h + + > K;I/& i'-c»J^ S ns J: 5 & 
ms^ir^fctbiicmt. Ui^7lc«5?a^7,ooo-i2,ooo;L'd'X 

B 0 gPM©^# ( s /tiifiAj i' ) ±»^m^mLm. *) ^ 

^NVU;^fcJ;DffltBiiera©Xir*;;z j: . ffiffi^M 
h ^m^r^lX. Bf ffi/RBS^SfiS-C* S i l» 5 C 

fes-c^aco-ri,^.2.M*^©lsiW-c&s. iir^ursB 
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/BBS© 1 HxlfV" K<D{4t|©3i<^{i:#'5ffl>ttWf4tl 

BPl^tei:OfiiSS^ti* : r:gEi!B»j r^lEiaj ©-> 20 

:7h. {5©:^nc^tei3>t^bx>Ei}5M (dlwo) ©1^7 
hJ .Annals NY Acad-Sci., 253- 259M, (1385) 
M] . 

" F©l?-'#>iECPSfl[S/hi©F^FiJC-Pt,i-C7'P h^r 

•o©0Hr*tj£-r.s-7^-d?il<-Y> h^&Pi^-r^c i>&3r 
ir^o ^S©{itg->7 h*^^»-r-5fce*©i^3;n,*x^r 

!>'Sgil©^iEi*J ©^ItTlSBJO-Ct^Scfc^Kl, c:n52 

•o©iaffi*i 6# ■& c i s , 
TBg^(,^?&0(cjfifie-rsi4ti©:^ifijtt4:^-r*c<b!&s 4o 

<> '^o:>mmcn^J:'>:^^i^:^-}l'btcm'^. la)-© 
ta^pfWffiffifiiSic, l9©^?)SSfcJ:r>-r^64ifcmB so 
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©jii^-e&<. iisie«jfiHB©®ni^y h^sssMfcsn 

^. LarjvfcJ:C^ffe©WS(5#«. :3feDSc*f-r-5BJS»l^''f 

5 > i^ift©^a^a«jjcs^«. Tfe fp ?fee3&5ism'f**^ e)©^ 

^ b:::.>^^;l-t>©i3-8g.^:jqi$IJ-r-5.©iCg5R3n-S rgg 
Itj SiK (Iltj2,50o;i/t5':^) <&M*fcJS^{c©*^Bc^ 

i Wffi©^i^5efig*fx ^ "^1, i ^^Ptth-r s±ia©Sft 

^tf^imMBT$>i> [S.DaanfcOciy^A.J.Lewv© Tg^^ 

©m^iii : ^^^^^mfcjRm^Jcfct^s r^ix^c 5» h 

•^ii^j ^Wi:i>^^?>tcSb(D^t}f£MfMJl ,Psvchophann 
acol .Bulletin, 2(^,566- 568M, 1384] „ C<OJ:^tJ:Vi 

w©Mtfttcj:nK. mmu^}v&,r(Dm^m. (^nfH 

^ft:KlOO-300;l'i7;2^^a©^f*9^:7fe) ©^^tt. iB| 
m^iC, ^■^h^>jffii=&3flJ$iJTS©fCit:^Hi3n-S2. 

F.7=^ -7'BJS»|-^"X^-;^-©fetB«;^>i3-Ci!j:< . 

Miiife. ?g^i,^^?)^NVux©aiffl{cj;o-ci*^^&w 

H 1 ©^^•;^x^fc»a^bfc^^•;l';^*ffit,i-t:^Elfi=lr^^ 

fcj: •^■cs»j^3nsF«9S©ms y XA©jgiiittF«3*ajM 

»3-<-x ^ "©m:^©Jg*i©Wffl^d:-5'-*- £ U-C 

II 7 ^©-'■f^^^PD cctSL' r c^-s^ieoM*^*© 1 A 
4cii#fa[*3*BH»iaffi (Ecp> (on'^icziTim 

(rhythntidty) ©IESa;^Si^C(/»C 

Mi^^ilti!fiBmm^-xy--:fj-<Dm'PVfiim:fl^m.1^ 
Ufc4>©-C£6-5*'S*i5:lg3{)^s?>S?'cfe. 
l^ra-^SiiSSS©saa©3ll»IS3£^6ilMtft<\ SCT© 

23.7ieia©JKB{C*JWSrt*B^«:^-i'U-5r- 
^©fe![ISI#©^W^c-^#ilW9}c^l:JS®t,» 

|gfl(i?a^«>©??&tcj:^t:^3tifc*i, hwm. 

xfy- K©»!ra»^©-tf-f f ;l'©fetai«— SU-CM 
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^-i (R.Wever.T "me circadian System of Man, 

^}\y'y-~if. ;::.*-3-d? (1979) 10 

-<->^^-:fy'-(Dm:fj s c i j&^-c # s t 

* " ©mtifc J; 0'{it§«c*rr ^ !^^©:^A#K©StlS?: 

:^^mmhit. m5i^©fca>tcc©:^^s%S5i± 

-<;i't(:^t?^ipS*i?ii>S-lf:^c, e:©a;0^i:HMIS8Siti© 

iEii>tt. a^©0SWWfb^m©igH©ii5ii>tc#^3n 
*sJ:c;«igiSttr©jiiea*^^s©tc#K:Wffl-c*€». S 

">'l'^S:S-5CitcJ:-5rB®«{4t@©mjK^ci^7 
tgi&JJ. ^L.TEEM©J;5tC. i:bg?ftf)fiC»JiiH©AH 
B2!Sgi!l^S^lSi>#©PtW{c i r ,t mm-V^i> t . Rfi 

srttii(Ccfcf). i^^©HjiRa-i"X^"^/-©m^i (c 

nK. a*©J:«5Ji;^UfcMa©ffifiifcJ:e>'J:'5^l^^ 

^-So 40 

B;iK53^Jc^S5Ei3©^mi*r7c14-c*€. iirU 
■~g|54>©iftH8TU3!ic»J5:<,*. 
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hr'5a;«5Wffl«cfBt){*fflc*'5*>©-c*s. t:©ia 

*jits±fBJ!iac!^^e«jffiffl*aEi!g-r§*>©r*s„ a 

©fijfflttfeiEBjsn^. 
m 

cj«?asi^3fe©f'Pffl»iiSH air5SjS^{ci»D^-r 

5 -r c i K J: I? g [ < ^fe©/%vi';^*5t^*© asjK 
-^"X^ -*"^fiffM©SffltcBPjii{£: y 12 h-r-s c t 

igT«.o oli-r. cn6©:^?:#5£©{±^;^'5r^;?*'- 
~c$>^. 3>fcr^-"if-^7='Ji'©®l6fl*iSBI»TtEH2i!' 



31 

(Advanced Sleep Phase Syndrome) "Ccbtl^ ClllS 

T^-S.. 10 
(Constant Routine) tlyX^i^ti:S>±MSBmcj: 

*Si*li:*3W«c-iK{cfaiS$nt:t,ii.J;^i5;aiS 

<D5mm<DJ'<}i'::x,comm^±^mic^^<Dmm.<D^^i^ 

ti. ■BJtWfe©9o-95%*#^fc®iJU-r-5=f"i';i'?&^ffl 
h:&s^stis-e*6^. -e©«SffiK>ff-r4<BA(!>a« 50 
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->^^-*-©ffiffliiSJ^7 hs{isfrs*>?&s^T^x 

i)K fc<t^t*5BS«5Bg<!:6HB©M:&©tffR4^ 
t!l>6. tSoT. 522;f3j:!:)f524 (l|l8S#M) "C^bfc 

m-©— ^*j«tt. i©ra502©«?r{cgi>&u?t (ifi8 

1^) „ C©-^^«®Ktc, gEl^HMKI!-^-;^^-*- 
©S^SBtr^ 512-Ciac S J; ^ K^^l//c ( 5 S g ) . 6 

tcpisasefc. NFKS04Ktgl>B^S)!"^"Xjit"*-© 
|g-©-S^JIi?rffofc, BfiaSM (loaS) tC^^n 
Tli^i^^K:. §gl,>B^»|-^";^^";<7-©${it>rd> 
tC0.9l^ramB3lSLfc36i. £:nttl^«©]SJK©fciT 
©5fe©i^mi— St^^C iTtPe^^-rSsH-WtcSftl!©* 

iiB s (c{j. fe!i^^©ffii6- ^WiS 6 BtSS 

SL/ft:, C©j®^ttllBg*'6l4BS*t??S(f(I$*lfc. 

6BB~9 B@i«S^cJj. 12a@-14B@©r4«. 52 

^wmxmn-^mc. i4bsk{*. m^<o-%^m& 

ffofc. ggl»0M»I--i-Xj<-;«7-©#tt, 15B@©^ 

rasi6t?^3n^B$stciac-sci*s^«3n/t. utms 

14(10BS) i^B85l6 (l5Be) i©H©i4ffiS5i 

^\.^it>^}\,7.^mmm^^ i tcj: ip , s aigi^ (fr 

ee~ running) Mmm^m^- ^M.^ ■< ^ )\'<D%m:. 

^^©i5Ha~2sBg«. a*fl<){c5Ba-i5Bs© 
ist". 16B ao^j 5 nfcssb - wm- a ^ 
ji/tcfct-j -s 7 B#rH^©®3^{c J: 0 . a^c^ ajBKj-^-x j>t - 

^Bjii£*s?!#Sa£:3nfc. co^iiB^XI'-t-x^-;^? 
^>1=a>^WBfrai L.TB$H516 (15BS) *Jj:OH^F^518 

(20BB) -c^Lrfc^. 
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20BStC}g«(-tt:,iL1^-Y4'Jl'«:3 6tC7.5B#Hix:7 h 

m^-:^^-:^-'<o^<Dmmmmmi. i^-ri^rasis (20 

Be) *fJ;iy^Bfra520 ( 24/25BS) r^nUTS.^. 

^7.l^$ra*iJ:^>'v^':^X9.9Btra) saafeggfittBa 

B^^-^- -:^7 - - 3 - ^ tci^:&i 

20a @) <Dmc^^<DB^'m-^''7^j^--)j-\mnm^> 

D (20Be~25Hg) Kfcti-C», BJ^(,:,3teO/'C;P:;^<D 
3 Br^tDiSffitC.t-SfetBi'-? hcDfigitJCJ; D , W^^O 

^■>mSh^t.im^tts.h^ :*:^?i{cj:SF^^©aS 
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nhx.*) tcECRg/jNii*^— ja:s^jjcsiJ^sn-5©*5fc>d> 

( 1 ) m20Ettr«'5;^if"?^SCr::^D-> F L-fcX^riJ 

iCs£^Si3n-S^^©-c$>5. c:©:^-ir*>*-ji/{i. aS 
t; -fe 5, Cr^c^^^. 5r 1 >J -fe 5- h ) :7'n h 3 

->ii'*Wffl-r^^©-c$.^o ii-©*ii#». fflA©^ 

taW^SffiiS/UgfflW^ (-jiatC23:303&ii=>O7:30CC|ac: 
^) *aiyt:tr»S. ^^©B (*i5tf©l BBSr-CftoTJ: 

P^i?j[ffl©EMtC^4 5 l^mom^i^^ {i>r£ <t^ 
7,ooo~i2,ooo;i'f 4?;^) ^flSW-rSo ^O'AOU (M 
?T©SS-e*-Drj:cO . ttJS^rai:tiiii*iattS 6 tc 
mfa¥jg<^j:'3. ^5-'eB#5a©?asi^3te*Bi5©ii: 

fftffcjplff^lrmtfificMWurJic*. c©citt. ^ 
j^-3-r5'j^6'y>r7-5>S^x=i'^.©>'>;< V^':fm7 
©^tfi©8ftfC»@J*T®L'rt,>.5. ^e.{cti+iil5Si'7 

/c:ttig^3Sig*^ ?,^ijr3S!#{c^fT-r ^^mwmmmm 
jstc-r-s c i <iJ0~i2B#a®3S®i*yt$iio~i2ffi!FrHW& 

1 © i; h h t^Tt^ 1 - 2 iar^'ii' 
SiiQ:S©T. C©5r-<:/l©';i?^; hCCjc-ortf^C 

©ss4g/j^©a^»a?ag©**ic^ft\ mmmmm<o 

i^i S 0: ^ Krag/Uf^© 3r ^ S > S C 

b F-©HJlSlfl[tB5:';-fe-j' F-rSfca?)©:Jts:^BJ:ra© 

i^ijdsjitf tconr® c -s bm»5-^- x>< -;<7-©fi[*B 
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ji'T<D29A(Dm^^iEnmm^A^fbi^mbtcmM ( ± s. 
(i>siiia«^i^m?:24:ooior^j^-r-s. M^^mt. m 

jjkT, £:CDl#^CDECR^/hfiililJ.:35p.m.tC|3Cor*> 
tifil,\th\ttbi>. 20 

Mil«tt7ara> fitBl9:40*>623:40©rHl(CliS 

l^^rt^fe (7,000~-12,000;l";? d?;^) ©^^5rSttfc. 40 
C©^4Bt^©aS©Mf^l5»Fa{cttifeU-^->l'©3t (3, 

fl6©-7":*7-f*Sjfil^3Jl'?' v;!/© U XAtCfcWS^ 
©/^A©lrf^^c*it•^■ S a^i/?^ y jv^m-'^i' - >*^JS 
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.^#*3ffi#©^F*33t (50-250;l'f i'X) ©tf^tCti^fffl 

b.Kiifi«]{cS^,ni'tr-a»Srffll,>3fcBM3W©mB©JlJ* 

B^«s©fiWB*iiit>sci». ym^i^^^vhim 

^t,*B#M©:^--^nr3S©L&wn«^iP.^cii (-r 

S^BHStlffifiP (Delayed Sleep Phase Syr drome) 
2~U..5l^lW©affl©3ii?^W. WS(,»3fei8iffl©d?-f 

©*0WOBMJtli©(4*B%*nS'iJ^3&SA5. C©Ci«. 

ta7=-^f©igaJi£t«ST-5CiK:j:D, ■e©J;5^c^ 

a©fetBi^7 h©;A:tr3teJ:Df:5'|fiI*s^3n€). 

-C. ||110©F«3}fiC<i:D. eJ•5l»3fe©-'^•J^x©M*^^PI 

*}. Bsjja*sj^7.ooo— i2,ooo;i'»i';^-c*s. c©5 
(l^jijoo~5ocji'!j-i';^) ©TfefCz^ssti-ciiJSittn 

©m^ftsRmc-:?l,i■r. £:©s*ii4ffl«r»riid&e>nfc^@ 

1.5^iaH8©^B!r6:30{C5*S^3"fCBJiSl!'31& (7,000—12,000 
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5 ^rBl^^©nr?^is^(D3,ooo~6,oooJi' y xcdmMW 

-2>l^^et]m^^ffi(,^-SCi:6i-e#S. fife©X h^T^y- 30 
(strategy) it. *,A'>i£l^V Vmtoysm^icm^ 

Il230». ^lamov^c^-i^-^Te^^AiiBjfii©^ 

■5. ^ffl552. 554. 556, 55a 56a 562tJj:CI=564T 40 
556. 568> 570. 572, 374. 376. fcJ: 0=578 

■r©i*3*® Bmm^-::^^ -*"S/h©*j|ai^PBi^^^ 

SS'^O.'^.t?. 580. 582. 584. 586. ts cfc i:>*588f 
B^■Sl^:^£©/^V^X©M9^©3^ 5 > 5^*J JrC^HgSffi© 

sac T J: ^ icfet|*|£^t3-efco 

ESA©ratc. ^^Pt^^#^rl^tBafeJ:^:;f3fe©24l^p^1^'^^' so 
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Jl/tcH&Ufc. C©«6L/t:i»SS8iatC. ECpaffi35*565 

^^(Ci-^T. 24Hfr^JlJ(TO@W®l«rBlrx 

Cili— JiS&3-t?^CO=.. ) EP^B4>iD=C©P^iC. S8 

otea:c)«582-C*3ns<fe'5K:, ?gst>^e©^<;l/;^i&3 0 

Tmrcm.mhfc. Il23^«. Bgst,»3t®A;i-;<©gfsso 

*J j;i>'3823&SS^ ECP!aga;'h568feJ;!y^570©t^-CjlSffl*J 
tcSD'5c:i=S:W5t{C^L.t:<,^S. cn6.©KSIri5te© 

*fii^tK. 8.2B#P^*>cfcDf7.0B$P^©ECPataO 

Ji*j!»iS^3ti/c, 3B^r5NFPa-ro©?gs(,»pe© 
.'^•J^x©if*584. 586t>J:of588rjS3n5J:5K?^ 

L/fc. cn<E.©3•o©BJ^l»7£©7^•;^;:^©fffK. HHS^J 
JC. 572. 574*5J;0'576rECRa/^Hfl■C^^J:^^CB$PB^4 

B$ra. 5.4fltffflfca:ejf4.5ii#p^©fiffl©3in*?[$@c o 

ri,»Si^^e>ti-2>. ®23EfC^L.fcIZP^B. CD. 
EfcJiCJfFtt. m24|gfc^LfcJiictfBg©Mf#{cJ:o 

js-r -2. . epbI b *j ct c>'c {c^ 3 nfcs . 2Bf p^*3<t d-*7 . oftj 

^K)i&IS^-C*6^. IsI^fC. 3.CII$P5. 5.411#Pb1 ijj: 

L<tj:{,itm^ibii?>^tV^^^^ (^23®©:^r©EC 
R^/hfii©Jl^-c*S) . -eUT. ^<©Jt?tf^3&s. IE 

©^ «? gp^S-K^ 3 ti S Mmommc J: -:> r <fc 0 BJiSK & 

^. B(rcc5£iibycHifi§tej:cj^^a©^i^MBj©j.tfy- 

P!liE'r.5>fca6tc. (1) 3mmmmiyyV, 4sj;0' 

( 2 ) vmrnrnm^y y h *i»s-r -sM^a;^ iri?^ -ju© 
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■fe > ^ 7- 1 ) . mv}<D fpmmitm ^ ©wmw^c 
ffiBsx f y F ^m-r mm^ic 21: 6 7 : 30s 

(ii>^c< i^>7,G00— 12,ooq;1/ i'X) T*\)4'-' 10 

^D-5Ci*i-r#S, 20 

ilSMillSfi+SJSf^ffif (DSPS) =l:WrSMt^#CD-?feJi 

26^©±g|5/^■^J^^C«. IEia^*&Bf:^l6jm (sleep onse 
t Insomnia) tiJ;0*^||(D3aSiJB cfJBilE (excessive da 
ytime sleepiness) iC^-:>xmWiiiV} ibtl^mSSi:^ir^ 
jt.— ;H^$ (sleep scheduling disorder) . DSPS^W 

r s 5^<DmA<m^<o B mmoim^mt, c <Dmk 

#M) . isi^-DSPSK5¥J;(±-Et. i&ti:(Dmm^n 

M-^/c (^29^) iitf^crjmf^A^^©— S^JIMOStciil 
(^28®oT©*¥#) <D*^)^^^4:oo{c^*^ao■^^^' i?;!/ 
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■S. f^ito»3{c, c©ifEtf«*ftB3|Biq§Sti3te©/>'Ji/:5!; 

<<cmmv. tS[o®B©easxfv-F^i^x h>Bfrasc 

m^<Dm^tP>h<D "V>:t.v \'Wm.n (let laq) iC^^ 
HlHStecfe B '^©^*SiaiS99Cc jRMCiX^JS 

ftS*!aS^r&-:>fcffriDfc (^290) , 'XfC, w. 
fC@t»$^iaiD. StcA<liS-5fc. 

S:ifSnfcSrt©H^^i,i3fe^ieS^) tcmsStiSJKtf 
^. BJlW©m»i©^^i©SEJi>KJ:or^^K:fiJ3S5# 

^SiiiH©8iEii>«H*s*«9. CtiK. BtH©xtv-F 

tfo fPia§n/c2aw©7tmfSfc:ct-QrBjsKi!®jg*i4 
©Sj»!©Bja»!©&ffl**a-Sjt:^SA5*s. cocia, 

Iiig©?«ii>^ *>5t 6 ■rfcJ&©«®i(j:M?>3 :^ *? a - jv 
(#5j7,ooo-i2,ooo;v>5' i?:::^) 

m«fl<JK:53:. i^jitW^tlltia (KBS) ©7~8l^x 
fy-F^. Btllxf V" F©*[a**si!^si,»3te©ms 
©4ir5*>6u8o" (i2B$f!g) -e^-5,<t5^cfiM{ca< 

-it-Cfc^. j!fSL/<tt. C©i^fife4 2BISlt>))S-r. 
iS£$07v:i& (subnominal value) X^^iSi-^, BJlJtl© 



(21) 
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JKcDlfflCc, i404teJ:i:jfi406r*Sti;fel9Siri3extv- 

mm<Dm'j>^iAiov^iro ^ki4io©^, m^vfc^iT 

©m^3CP6m'#.*-C(DjiiHt*, 2~3' F3!P?>^fetT 
^ " ^SStc ISfc-ti- d> S t ^ c n 6 

CttmhUX^^^^, (Czeisler.C. 
A.) . -Jr*^^ (Kennedy ,W.A.) . (Allan, 3. 

s.) . ''m^ficm-f^Bmm'}:Xi.^'im<owj>" . 

■^U — d?" . yS— ( Proceedings of a Vfor 
kshop on the Effects of Autanation on Operator Per 
foimance ) . (Coblenz.A.M.) MM. 3 S 

• F • jPi^xJl/S^j. • jt^-tij)]/ • i • K • * 

JLr:^;l-^'-5^ . . (Conm 

ission des Ccwmunautes Europeennes.Proqrairme de Re 
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